Abstract.The approach unifying spin and charges [1] [2] [3] [4] , which predicts that all the internal degrees of freedom-the spin, all the charges and the families-originate in only two kinds of spins in d > (1 + 3), offers a new way to understanding the appearance of the charges and the families. A simple starting Lagrange density for gauge fields and for spinors in d > (1 + 3), which carry nothing but two kinds of spins-the Dirac one and the additional one anticommuting with the Dirac one-and interact with only the gravitational field through the vielbeins and the two kinds of the spin connection fields (the gauge fields of the two kinds of the Clifford algebra objects) manifests (after particular breaks of the starting symmetry) in d = (1 + 3) the properties of fermions and bosons as postulated by the standard model of the electroweak and colour interactions, with the Yukawa couplings included. The approach predicts the fourth family with the masses to be possibly seen at the LHC or at somewhat higher energies and the fifth family, which decouples in the Yukawa couplings from the lower four families. The properties of this fifth family members through the evolution of the universe up to today are estimated, predicting that they are what the dark matter is made out of.
Introduction
The standard model of the electroweak and colour interactions (extended by the right handed neutrinos), fitting with around 25 assumptions and parameters all the existing experimental data, leaves unanswered many open questions, among which are also the questions about the origin of the charges (U (1), SU (2), SU (3)), of the families, and correspondingly of the Yukawa couplings of quarks and leptons and of the Higgs mechanism. Answering the question about the origin of families and their masses is the most promising way leading beyond the today's knowledge about the elementary fermionic and bosonic fields.
The simple action in d = (1 + 13)-dimensional space of the approach unifying spins and charges [1] [2] [3] [4] 
with the Lagrange density for the two kinds of gauge fields linear in the curvature
(ω abα,β −ω caαω c bβ ), (2) and for a spinor, which carries in d = (1 + 13) two kinds of the spin-the Dirac one and the additional one-represented by the two kinds of the Clifford algebra objects [1] [2] [3] [4] 
(there are no other kinds of the Clifford algebra objects) and no charges, and interacts correspondingly only with the vielbeins and the two kinds of spin connection fields
offers a real possibility to explain the assumptions of the standard model b . The approach predicts an even number of families, among which is the fourth family, which might be seen at the LHC [2, 4, 6] or at somewhat higher energies and the fifth family neutrinos and the fifth family baryons with masses several hundred TeV/c 2 forming the dark matter [5] . The approach confronted and still confronts several problems (among them are the problems common to all the Kaluza-Klein-like theories), which we c are studying step by step when searching for possible ways of spontaneous breaking of the starting symmetries, which lead to the observed properties of families of fermions and of gauge and scalar fields, and looking for predictions the approach is making [3, 5, 6] .
I kindly ask the reader to look for more detailed presentation of the approach in the refs. [2, 4, 6] .
The action of Eq. (1) starts with the massless spinor which through two kinds of spins interacts with the two kinds of the spin connection fields. The Dirac kind of the Clifford algebra objects (γ a ) determines, when the group SO(1, 13) is analysed with respect to the standard model groups in d = (1 + 3) the spin and all the charges, manifesting the left handed quarks and leptons carrying the weak charge and the right handed weak chargeless quarks and leptons [2, 4, 6] . Accordingly the Lagrange density L f manifests after the appropriate breaks of the symmetries all the properties of one family of fermions as assumed by the standard model, with the three kinds of charges coupling fermions to the corresponding gauge fields, as presented bellow in the first term on the right hand side of Eq.(5).
The second kind (γ a ) of the Clifford algebra objects (defining the equivalent representations with respect to the Dirac one) determines families. Accordingly manifests the spinor Lagrange density, after the spontaneous breaks of the starting symmetry (SO (1, 13) 
) the standard model-like Lagrange density for massless spinors of (four + four) families (defined by 2 8/2−1 = 8 spinor states for each member of one family). After two successive breaks first the upper four families (in the Yukawa couplings decoupled from the lower four families) and in the final break (leading to SO(1, 3)×U (1)×SU (3)) the last four families obtain masses through the Yukawa couplings, presented in the second term on the right hand side of Eq. (5) bellow. The third term ("the rest") is unobservable at low energies
γ s p 0s ψ + the rest. (5) Here
and the colour (A = 3) charge:
is the SU (3) structure tensor. Correspondingly manifests the L g at observable energies all the three known gauge fields. The scalar fields and the gauge fields manifest (after the breaks of symmetries, for which are responsible vielbeins and the two kinds of the spin connection fields with the indices α = 0, 1, 2, 3) through the vielbeins
with
(a and α define the index in the tangent space and the Einstein index, respectively, m and µ determine the "observed"
, appearing at around 10 13 GeV, leaves the four lower families massless (and mass protected), while the upper four families, with no Yukawa couplings to the lower four families, obtain the masses. The quarks with the lowest mass among the upper four families, clustered into fifth family baryons, are, together with the fifth family neutrinos, the candidates to form the dark matter.
At the last break the action manifests the massive quarks and leptons of the lower four families and the scalar field, which corresponds to the Higgs field postulated by the standard model. Making estimations on the tree level we were not able to tell the masses of the fourth family d . We are now studying the properties of the Yukawa couplings for the upper four and the lower four families bellow the tree level.
The fifth family as the candidate for forming the dark matter clusters
In what follows I briefly present the estimations of the main properties of the fifth family members under the assumption that the fifth family neutron is the lightest fifth family baryon and that the neutrino is the lightest fifth family lepton. Other possibilities are under consideration. For known masses of quarks and leptons and for known breaks of symmetries the behaviour of the fifth family members in the evolution of the universe as well as when the clusters of galaxies are formed and when they interact with the ordinary matter follow (although the calculations are extremely demanded). We have not yet studied the masses and the mixing matrices for the upper four families. From what it is presented it follows that the masses of the fifth family members are above 1 TeV/c 2 . We assume no baryon/antibaryon asymmetry, which anyhow does not influence much the results for large enough masses (above several tens TeV/c 2 ) of the fifth family quarks. For high enough masses the one gluon exchange determines the properties of quarks in baryons as well as the quarks' interaction with the cosmic plasma when the temperature is above 1 TeV/k b and correspondingly their freezing out of the plasma and their forming the fifth family neutrons during the expansion. The fifth family baryons and antibaryons decoupling from the plasma before (mostly) or during the phase transition interact among themselves through the "fifth family nuclear force", which is for the masses of the fifth family quarks of the order of several hundred TeV/c 2 for a factor 10 −10 smaller than the ordinary (first family) nuclear force [5] . Correspondingly the fifth family baryons and antibaryons interact in the dark matter clouds in the galaxies and among the galaxies, when they scatter, dominantly with the weak force. With the ordinary matter they interact through the "fifth family nuclear force" and are obviously not WIMPS (weakly interacting massive particles, if they are meant to interact only with the weak force).
We estimated that the fifth family neutrinos with masses above TeV/c 2 and bellow 200 TeV/c 2 contribute to the dark matter and to the direct measurements less than the fifth family neutrons.
d For a particular choice of the additionally assumed symmetry on the Yukawa couplings we predicted the masses of the fourth family members as follows: mu i /GeV = (0.0034, 1.15, 176.5, 285.2), m d i /GeV = (0.0046, 0.11, 4.4, 224.0) and mν i /GeV = (1 10 −12 , 1 10 −11 , 5 10 −11 , 84.0), me i /GeV = (0.0005, 0.106, 1.8, 169.2) and the corresponding mixing matrices [4] . Without the additionally imposed symmetry we were able on the tree level only to evaluate the mixing matrices for the assumed fourth family masses.
The fifth family quarks in the expanding universe: To solve the coupled Boltzmann equations for the number density of the fifth family quarks and the colourless clusters of the quarks in the plasma of all the other fermions (quarks, leptons) and bosons (gauge fields) in the thermal equilibrium in the expanding universe we estimate [5] the cross sections for the annihilation of quarks with antiquarks and for forming clusters. We do this within some uncertainty intervals, which take into account the roughness of our estimations. Knowing only the interval for possible values of masses of the fifth family members we solve the Boltzmann equations for several values of quark masses, following the decoupling of the fifth family quarks and the fifth family neutrons out of the plasma down to the temperature 1 GeV/k b when the colour phase transition starts.
The fifth family neutrons and antineutrons, packed into very tiny clusters so that they are totally decoupled from the plasma, do not feel the colour phase transition, while the fifth family quarks and coloured clusters (and antiquarks) do. Their scattering cross sections grow due to the nonperturbative behaviour of gluons (as do the scattering cross sections of all the other quarks and antiquarks). While the three of the lowest four families decay into the first family quarks, due to the corresponding Yukawa couplings, the fifth family quarks can not. Having the binding energy a few orders of magnitude larger than 1 GeV and moving in the rest of plasma of the first family quarks and antiquarks and of the other three families and gluons as very heavy objects with large scattering cross section, the fifth family coloured objects annihilate with their partners or form the colourless clusters (which result in the decoupling from the plasma) long before the temperature falls bellow a few MeV/k b when the first family quarks start to form the bound states.
Following further the fifth family quarks in the expanding universe up to today and equating the today's dark matter density with the calculated one, we estimated the mass interval of the fifth family quarks to be 10TeV < m q5 c 2 < a few hundreds TeV The detailed calculations with all the needed explanations can be found in ref. [5] .
Dynamics of a heavy family baryons in our galaxy and the direct measurements: Although the average properties of the dark matter in the Milky way are pretty well known (the average dark matter density at the position of our Sun is expected to be ρ 0 ≈ 0.3 GeV/(c 2 cm 3 ), and the average velocity of the dark matter constituents around the centre of our galaxy is expected to be approximately velocity of our Sun), their real local properties are known much less accurate, within the factor of 10 e . When evaluating [5] the number of events which our fifth family members (or any stable heavy family baryons or neutrinos) trigger in the direct measurements of DAMA [8] and CDMS [9] experiments, we take into account all these uncertainties as well as the uncertainties in the theoretical estimation and the experimental treatments. Let the dark matter member hits the Earth with the velocity v dm i . The velocity of the Earth around the centre of the galaxy is equal to: {ε v dmS v S +, ε v dmES v ES cos θ sin ωt}. The last term determines the annual modulations observed by DAMA [8] . We estimate (due to experimental data and our theoretical evaluations) that 1 3 < ε v dmS < 3 and
The cross section for our fifth family baryon to elastically scatter on an ordinary nucleus with A nucleons is
A , where m A is the mass of the ordinary nucleus. Since scattering is expected to be coherent the cross section is almost independent of the recoil velocity of the nucleus. Accordingly is the cross section σ(A) ≈ σ 0 A 4 ε σ , with σ 0 ε σ , which is 9 πr 2 c5 ε σ nucl , with 1 30 < ε σ nucl < 30 (taking into account the roughness with which we treat our heavy baryon's properties and the scattering procedure) when the "nuclear force" dominates. In all the expressions the index c 5 denotes the fifth family cluster, while the index nucl denotes the ordinary nucleus.
Then the number of events per second (R A ) taking place in N A nuclei of some experiment is due to the flux Φ dm equal to
cos θ sin ωt), where we estimate that 1 300 < ε < 300 demonstrates the uncertainties in the knowledge about the dark matter dynamics in our galaxy and our approximate treating of the dark matter properties, while ε cut determines the uncertainties in the detections.
Taking these evaluations into account we predict that if DAMA [8] is measuring our fifth family (any heavy stable) baryons then CDMS [9] (or some other experiment) will measure in a few years these events as well [5] provided that our fifth family quarks masses are higher than m q5 ≥ 200 3 Concluding remarks I demonstrated in my talk that the approach unifying spin and charges, which assumes in d = (1 + 13)−dimensional space a simple action for a gravitational field and massless fermions carrying only two kinds of spin, no charges, and interacting with a gravitational field through vielbeins and the two kinds of spin connection fields, shows the new way beyond the standard model. The action namely manifests at low (observable) energies after particular breaks of symmetries eight families of left handed weak charged quarks and leptons and right handed weak chargeless quarks and leptons, as well as after additional breaks of symmetries, the Yukawa couplings among the lower four families and among the upper four families, while the Yukawa couplings among the lower and the upper four families are zero (in comparison with the age of the universe).
The approach predicts the fourth family, to be possibly observed at the LHC or at somewhat higher energies and the stable fifth family, whose baryons and neutrinos might form the dark matter. I presented the properties of the lower four families, estimated at the tree level. Following the history of the fifth family members in the expanding universe up to today and estimating also the scattering properties of this fifth family on the ordinary matter, the evaluated masses of the fifth family quarks, under the assumption that the lowest mass fifth family baryon is the fifth family neutron, are in the interval 200 TeV < m q5 c 2 < 10 5 TeV.
The fifth family neutrino mass is estimated to be in the interval: a few TeV < m ν5 c 2 < a few hundreds TeV.
